reactions were transformed into Escherichia coli XL1-Blue competent cells. Recombinant clones were screened using two separate 10 µL PCR reactions, incorporating the repeat probe and either one of the M13 universal primers. Products were visualized on 2% agarose gel using ethidium bromide. Approximately 70% (19) and 45% (7) of the clones were positive for GA 12 and GT 12 probes, respectively. Screening of the same clones was attempted by using both M13 primers and the complementary probe in the same PCR reaction (as in Gardner et al. 1999) . However, only 10% of clones for each probe were positive, indicating that this screening method is unreliable. Eighteen and six positive clones were amplified with M13 primers and sequenced using Big-Dye cycle sequencing kit (Applied Biosystems), separated on ABI 377 automated sequencer. Eighteen and five sequences contained microsatellites, respectively, and 11 and four were unique resulting in a final enrichment efficiency of approximately 45% for GA 12 and 30% for GT 12 .
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Poaching and rapid human population growth have put intense pressure on elephant populations, especially in the forests of west and central Africa. Conversion of rainforest to agriculture has resulted in the fragmentation and isolation of forest elephant populations in small reserves. Effective management of these populations will require information about census size, sex ratio, and the amount and distribution of genetic diversity. Although we can count savannah elephants from the ground or air, forest elephants are difficult to see in the dense vegetation and censusing them requires using indirect methods (Barnes & Jensen 1987) . For our genetic characterization of African forest elephant populations, we developed a panel of microsatellite loci. Genomic DNA was extracted from tissue samples of four unrelated African zoo elephants using the QIAamp Blood and Tissue Kit (Qiagen), then pooled in equal concentrations. We digested 10 µg with MboI and ligated fragments of 200 -500 bp into M13mp18 (Rassmann et al. 1991) . Transformation of competent DH5αF′ Escherichia coli (GibcoBRL) was performed by electroporation. Cells were plated on YT media and plaques were replicated on nylon filters (MSI). The probes (CA) 15 and (GA) 15 were labelled with [γ 32 P]-dATP and hybridized with the plaque lifts. We selected 40 (1.6%) colonies that were strongly positive and isolated the DNA using the QiaPrep Spin Miniprep Kit (Qiagen). We sequenced these using the Sequenase 2.0 kit (Amersham Life Science), and determined that 32 contained microsatellites, 12 of which were uninterrupted and had sufficient flanking regions for primer design. Primer pairs were designed using primer 0.5 (Whitehead Institute, Cambridge, USA).
We tested our primers on 10 African savannah elephants from the Frozen Zoo® of the Zoological Society of San Diego. Three primer sets revealed monomorphic loci and three were unusable. To test our primers on Asian elephants (Elephas maximus), we used 12 samples from the Frozen Zoo®. Finally, our primers were screened on dung samples from 86 African forest elephants at Kakum National Park, Ghana. DNA from these samples was extracted using the protocol of Boom et al. (1990) . To minimize the potential for allelic dropout or spurious alleles, genotypes were obtained from two different extractions of each sample in a 'multiple tubes' approach (Taberlet et al. 1996) .
Amplifications were performed in 10 µL volumes containing 20 -50 ng of template DNA, 1 µL reaction buffer (Promega), 0.2 µm radioactively labelled forward primer, 0.2 µm reverse primer, 0.2 µm dNTP mix, 1.5 mm MgCl 2 and 0.5 U Taq DNA polymerase (Promega). Using a Hybaid thermocycler, the profile consisted of a denaturation step at 94 °C for 3 min, followed by 35 -40 cycles of 94 °C denaturation for 30 s, 1 min of primer annealing at the temperatures shown in Table 1 , and 1 min of primer extension at 72 °C. Alleles were separated in a 6% polyacrylamide gel, visualized by autoradiography, and scored by comparison with an M13 length standard.
All six loci were highly polymorphic in African elephants with between three and 11 alleles ( Table 1 ). The smaller number of alleles found in our Asian elephant samples is not surprising, as it is generally assumed that microsatellite loci will be more polymorphic in the species from which they are cloned than in related species (Ellegren et al. 1995) . As the Frozen Zoo® samples do not represent natural populations, only expected and observed heterozygosity values for the Kakum elephants are shown.
Previous work has shown that African forest elephants are genetically divergent from the savannah subspecies (Barriel et al. 1999) , which may explain why locus LA1 could not be amplified in the Kakum samples. The significant deviation from the expected frequency of heterozygotes for locus LA5 may indicate the presence of one or more null alleles. However, we have no family groups with which to test for these.
Although African and Asian elephants diverged from a common ancestor approximately 5 mya (Maglio 1973) , five of the six primer pairs amplify in Asian elephants. While some of the loci have less alleles in Asian than in African elephants, we believe that these loci will be useful for population studies in both species. The black bream, Acanthopagrus butcheri, is a member of the family Sparidae that is found throughout southern Australia (Kailola et al. 1993) . Information on the population genetic structure of this species is of value for two reasons. First, black bream is one of a relatively small number of teleosts that typically spends its entire life-cycle within estuaries. Thus, studies of this species can be used to test hypotheses about the role that estuaries play in promoting genetic differentiation in those teleosts that breed within these systems (e.g. Chaplin et al. 1998) . Second, such information has important implications for the management of this species, which supports significant commercial and recreational fisheries in three Australian states (Kailola et al. 1993) and is a target of a developing inland aquaculture industry in south-western Australia. Microsatellite markers are particularly useful for elucidating the details of the population genetic structure of species that show low levels of polymorphism in other types of markers, such as allozymes and mitochondrial DNA (e.g. Shaw et al. 1999) . The black bream is one such species (Chaplin et al. 1998; E. Yap et al. unpublished data) . Here, we describe the isolation and characterization of microsatellite loci from black bream and then assess the levels of polymorphism at five loci.
Genomic DNA was extracted from the muscle tissue of black bream using CTAB buffer and a phenol-chloroform extraction protocol. The DNA was digested to completion with Sau3A and size fractionated in an agarose gel. Fragments of 200 -600 bp were excised from the gel, purified and ligated into the BamHI site of the vector pGEM 3Zf(+) (Promega). The ligation products were transformed into ElectroMAX-DH10B cells (Life Technologies), which were then plated onto agar containing ampicillin (100 mg/mL), IPTG and x-gal. The recombinant colonies (n = 446) were picked into 96-well microtitre plates, grown at 37 °C, vacuum blotted onto Hybond-N nylon membranes (Amersham), and screened with (CA) 12 , (AG) 12 , (TCC) 5 , (GACA) 4 , (GATA) 4 and (GAA) 5 oligo probes end-labelled with [α 32 P]-dATP. Plasmid DNA was isolated from 12 positive clones and then subjected to dye-terminator cycle sequencing. The sequencing products were electrophoresed and the sequences of the plasmids and inserts were determined using an ABI 373 Sequencer (Perkin Elmer). All inserts contained microsatellite loci. Primers, for use in polymerase chain reaction (PCR), were designed for six of these loci on the basis that they contained 15 or more repeat units and that the sequencing of their flanking regions was sufficient to permit primers to be generated.
Five of the primer pairs amplified scorable alleles at the microsatellite loci (Table 1 ). The 'optimised' conditions for PCR amplification of these loci were: (i) 15 µL reaction mixture containing 50-100 ng DNA template, 1.5 mm MgCl 2 , 0.20 mm of each dNTPs, 20 -40 nm of each primer, with 25% of the forward primer end-labelled with [γ 33 P]-ATP, 0.05 U Taq DNA polymerase, and 10 mm Tris-HCl with 50 mm KCl; and (ii) PCR profiles with an initial 5 min denaturation at 94 °C, followed by 26 cycles of 30 s denaturation at 94 °C, 30 s at annealing temperature (Table 1) and 90 s extension at 72 °C, and a final 7 min extension at 72 °C. Amplified alleles were resolved on a 6% denaturing polyacrylamide gel and their sizes estimated using pUC18 DNA sequencing standards.
The levels of polymorphism at the five microsatellite loci were assessed using at least 40 black bream from nine water bodies in Western Australia and 10 individuals from Gippsland Lake in south-eastern Australia. One locus (pAb4D5) was monomorphic in all samples, while another locus (pAb2D11) was polymorphic only within the samples from south-eastern Australia (Table 1) . Only one (pAb2B7) of the remaining three loci, which were polymorphic in all 10 populations, was represented by a total of more than seven alleles and had an expected heterozygosity of greater than 0.56 (Table 1) . Thus, the black bream appears to contain relatively low amounts of microsatellite polymorphism, especially in Western Australia, and particularly in comparison with, for example, two species of marine sparid (see Takagi et al. 1997; Batargias et al. 1999) . Nevertheless, the four polymorphic loci have revealed greater amounts of variation in black bream than allozyme genes (see Chaplin et al. 1998) . In addition, the genotype frequencies at each of the pAb1H1, pAb2B7 and pAb2A5 loci, in each of samples of 38 or more black bream from nine water bodies in Western Australia, did not show any statistically significant departures from those expected under Hardy-Weinberg equilibrium conditions. The four polymorphic microsatellite loci should, therefore, be useful for addressing population-level questions about the black bream.
